osmose in the substance of the membranes or cell-walls dividing such solutions seems, therefore, almost inevitable. In osmose there is, further, a remarkably direct substitution of one of the great forces of nature, by its equivalent in another force,?the conversion, as it may be said, of chemical affinity into mechanical power. Now, what is more wanted in the theory of animal functions than a mechanism for obtaining motive power from chemical decomposition as it occurs in the tissues ? In minute microscopic cells, the osmotic movements, being entirely dependent upon extent of surface, may attain the highest conceivable velocity.
" May it not be hoped, therefore, to find in the osmotic injection of fluids the deficient link which certainly intervenes between muscular movement and chemical decomposition ?" We shall now proceed to the consideration of the more immediate subject of this article, and in doing so, will bring before our readers a full abstract of Professor Lehmann's chapter on the function of absorption.
This chapter, it can scarcely be necessary to observe, was written before the promulgation of the views put forward in the lecture by Professor Graham, and just now quoted. As the ' Handbuch' bears a considerably later date than the chapter in question, we shall, in passing through the latter, note any new views or changes of opinion which may be expressed in the former.
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Professor Lehmann considers that, notwithstanding the labours of the most distinguished investigators, as Poisson, Magnus, Briicke, Liebig, Jolly, Ludwig, &c., we are still without any satisfactory theory of endosmose.
The establishment of such a theory is the problem, to the solution of which our attention should be next directed, for we shall be unable properly to comprehend the mechanism of absorption until we have more accurately ascertained the physical conditions of endosmotic effects, and compared them with the circumstances which obtain in the living body. To enable us to do this, it will be necessary to make out the laws of the diffusion of fluids in the manner proposed by Graham, and thoroughly to investigate the influence of the various kinds of porous septa or diffused fluids?i. e., the relation of diffusion to endosmose, and all the circumstances influencing the latter. Then only will it be possible to prove or disprove the co-operation of vital powers in absorption.
In the ' Handbuch,' the author having pointed out, that in analogous bodies the degree of capability of being absorbed will always coincide with certain closely allied physical and chemical properties, as solubility, the density of the solution, the diffusibility or endosmotic equivalent, observes, in speaking of the absorption of matters in the intestine, that " absorption is nothing but a function of the mechanical conditions just now mentioned." (p. 260.) He also shows that absorption through the bloodvessels is favoured by the following circumstances : first, that the solutions of matters existing in the intestine are extremely dilute, while the blood is the most concentrated fluid of the body; hence the endosmose of these very dilute solutions is greatly promoted. This state of things is soon disturbed by the injection of large quantities of water, unless the blood be kept at its due degree of concentration by the abundant removal of the water from the blood, through the lungs, skin, or kidneys.
A second circumstance which favours the transudation from the intestine into the blood, is the constant motion of the latter in the capillaries, by which the portion which has been diluted by the watery fluid of the intestines is immediately replaced by concentrated blood.
A third is the normal acid reaction of great part of the contents of the intestine, while the fluids destined to take up the intestinal solution have a strongly alkaline inaction. [Jan. It is usually supposed that sugar introduced into, or formed in, the digestive tube, is simply and quickly absorbed, unchanged, by the capillary bloodvessels; a view which Professor Lehmann considers to be far from proved. He fed horses for three days on starch, one half of which was boiled, and the other half raw, mixed with one-twelfth of its weight of rye-bran; in addition, he gave each horse one kilogramme (about 2'21bs.) of sugar in about twenty-four hours; on the third day, the amount of starch passed in the excrement of twenty-four hours was ascertained, and varied in the different horses from about a fourth to about a sixth of what had been consumed during the last twenty-four hours. In an hour and a half after the last feed, the horses were killed; the contents of the intestinal canal were then examined, and the chyle and the blood of the vena portse were subjected to a careful analysis, in reference to their quantity of sugar. From the chyle of one of the horses alluded to, he obtained an infinitesimal quantity of sugar, in that of the other two he could scarcely discover a trace. His conclusion on this subject is, that " it cannot be denied that sugar is absorbed by the lymphatics, but it is certain that the amount which enters these vessels is a very small fraction of the quantity formed in the intestine from starch." Still, we cannot show that all the sugar in the intestine is further changed; all that we are as yet able to prove is, that a considerable quantity of starch quickly passes in the intestine through the transition stages of dextrine and sugar, to be converted into lactic acid; and that cane sugar, as well as glucose, very soon undergoes a similar metamorphosis. Bidder and Schmidt having opened the abdomen of a cat, pressed the contents out of a portion of the intestine, and subsequently opened it, introduced very thick paste of starch, tied the loop of intestine in two places, about three inches apart, and in three hours after examined the contents, which they found to consist of a fluid mass containing much sugar, very little starch, and having a strongly acid reaction. There can be no doubt that during normal digestion, a certain quantity of starch and sugar is changed into lactic acid. The foregoing experiment shows that even when the saliva, gastric juice, pancreatic juice, and bile are wholly excluded, the intestinal juice alone is competent to change starch into sugar, and sugar into lactic acid; indeed, it seems to exceed all these fluids in the rapidity with which it causes the formation of lactic acid.
The ' Handbuch' contains a few additional observations on this subject, and in them we may find the explanation of some of the foregoing facts.
Carefully-instituted experiments on animals have led to the following results, in reference to the absorption of sugar:
It has been proved that, when solutions of sugar are enclosed in tied loops of intestine in living animals, the quantity of sugar absorbed in a Reviews.
given time is quite independent of the length of the loop or of the square extent of the absorbing surface; it is only when the tied loop, containing How much sugar can, in a given time, be absorbed by an animal? as the result of the experiment will always depend on the degree of concentration of the solution introduced into the intestine.
If this be very dilute, absorption will proceed slowly, as under normal circumstances; if it be concentrated, a very great quantity of water will be withdrawn from theblood, the intestine will become so filled with watery fluid as to distend the abdomen, and intense dyspnoea, and often death, will be produced.
It is likely that the gastric juice is the agent in digestion which effects the metamorphosis of cane-sugar into glucose. In the ' Handbuch,' this effect is, however, attributed rather to the action of the pancreatic juice, or the ingredients of the intestinal contents.
Sugar of milk behaves, in the intestinal canal, like glucose, passes very quickly through the small intestines, can be traced, in about an hour after being taken into the mouth, to the csecum, and, like glucose and canesugar, leaves an intensely acid reaction in the jejunum and ileum, which continues for three or four hours after the sugar has been swallowed. In speaking of the gastric juice, we have stated the discordant results of Lehmann's and Bidder and Schmidt's experiments, as to the proportion of albumen which that fluid is capable of dissolving. Schmidt has shown that gastric juice free from saliva is a more powerful solvent of albuminous matters than that which is mixed with the latter secretion; doubtless it loses some of its influence on these bodies by the saturation of a portion of its acid by the alkaline saliva. He has likewise proved that the addition of bile wholly removes its solvent action, even when the mixture still shows a decidedly acid reaction; hence, if undigested albuminates reach the duodenum, the gastric juice will have lost all power over them.
If there be acid reaction in the duodenum, it proceeds not from free hydrochloric acid, but from biliary acids separated by it, which very soon become insoluble, or are absorbed; so that usually after the use of meat, no acid reaction is to be found in the jejunum. But Reviews.
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mechanism of the motion of the fluids in these vessels, but not to the process of absorption itself. Even the discovery by Briicke of fibre-cells in the intestinal villi, which has been confirmed by Kolliker absorption by the bloodvessels is taken up by the lymphatics. But neither can we, by assuming a specific permeability of the membranes, solve the problem of absorption through the latter vessels.
In our previous article we mentioned the results of Bidder and Schmidt's experiments, as to the quantities of the different digestive fluids secreted by an adult man in twenty-four hours. Startling as it may appear, the juices flowing into the intestinal canal in that space of time, amount to about the sixth part of the entire weight of the body, and form a mass of fluid far greater than the quantity of blood which, according to the more recent and most trustworthy calculations is contained in the body of an adult. This is, however, sooner or later, almost completely received back again into the vessels, a constant flux and reflux of watery solutions, which cannot be unimportant, and must react on the processes of nutrition and metamorphosis of tissue proceeding from the blood.
Recent investigations have placed beyond all doubt the immediate dependence of certain secretions on special portions of the nervous system: thus, not the smallest quantity of saliva will be secreted without the influence of the nerves; and Ludwig and Rahn have, by rigid experiments upon rabbits, proved the direct effect of the nervous system upon the parotid, through the facial nerve, indirect through the third branch of the trigeminus (by exciting to masticatory movements), and its reflex through the glossopharyngeal nerve.
That the secretion of the gastric juice is under nervous influence, is proved by the copious flow of this fluid excited by holding tempting food before a fasting dog; and the par vagum has been supposed to be the agent in this case, yet the division of both vagi has been found in some cases to interfere neither with the secretion of the gastric juice, Gelatine is one of those bodies which most easily dissolve in the stomach.
Tendons and cartilage are among the substances most difficult of digestion, Reviews.
ancl are often found little altered in the excrement of carnivorous animals: " We need scarcely mention, that we cannot infer the value of animal food for the reproduction of the blood and tissues from its amount of nitrogen;?for the nitrogen we obtain from it is partly derived from its gelatinous matters, and it is very doubtful whether the latter can contribute anything to the reproduction of the tissues?at least, it follows with certainty, from then-composition, that they cannot fulfil the same ends as the proper albuminous substances." (p. 443.) On the scale constructed by Liebig, showing at a glance the proportion between the albuminous, or plastic, and the unazotized elements of the ordinary articles of the food of man, the former being taken as unity, the author remarks that, as this chemist considers the unazotized matters principally as the generators of animal heat, and as the latter?i. e., the fats and carbo-hydrates?exercise an influence in the production of animal heat, varying in proportion to their amount of oxygen, it would be necessary, in order to simplify the proportion, to make the value of the fat equal to that of the carbo-hydrates by calculating the oxygen; thus, ten parts of fat will about equal twenty-four of starch; sugar ot milk and glucose can, of course, be reduced to the corresponding value in starch by calculating the water. Lehmann, however, remarks that, in estimating the relative value of aliments, it would be necessary to distinguish the fat from the carbo-hydrates; for that both are required to form food perfectly
